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2.0 Subsystems Acceptance Data
Each of the major subsystems of the Flight Model Thematic
Mapper was reviewed as an entity prior to Integration into the
system. The intent of this section is to present for each major
subsystem, acceptance data for the subsystem (test results);
reference lists of the configuration status; and reference lists
of Non-Conforming Material Reports, Failure Reports (with copies)»
and Requests for Deviation/Waiver (with copies).
The acceptance data for each subsystem (where applicable)
is contained in the Appendix to this report, as referenced in the
first subsection for each subsystem.
The second subsection for each subsystem nntalns a tabular
summary of the "as designed" and "as built" configuration lists,
showing all applicable drawings, specifications, or standards.
(An "as built" configuration list for the total system is included
in Volume I and is also included herein immediately following this
page). This is followed by a listing of all items against the
subsystem, with copies of NCRM's, RT's, and RD/W's.
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SUMMARY
AS-BUILT CONFIGURATION LIST
TM FLIGHT S/N 003
MID
LVL PART NO.
1 51065
2 50840
2 52347
CURRENT
NOMENCLATURE REVISION
THEMATIC MAPPER ASSY J
4257A
4487A
4557A
4573A
4643A
4658A
D143R1
D144
D146
D148
D155
D158
D161
D162
D163
D164
D165
W166
W169
W170-
W171RI
W173
MAIN FRAME ASSY E
ELECTRONICS MODULE ASSY D
4588A
ACCEPT.
REVISION
J
4257A
4487A
4557A
4573A
4643A
4658A
D143R1
D144
D146
D148
D155
D158
D161
0162
D163
D164
D165
W166
W169
W170
W171R1
W173
E
B
4091A
4113A
424 2A
4293A
AS-BUILT SERIAL
REVISION NUML'FR p
J 003
425 7 A
4487A
4557A
4573A
i'"y
c
••";
*
A"
" i
464 3A , :i
4658A i '^
U143R1 ;^
D144 '.'
D146 00 ':••',
D148 ' "t| 2 i
D155 S| ^
D158 Og ^,-
D161 ^^
D162 ^g i .i
D i 6 3 32 S ••:
D164 3
—
 • '•' j;:£:
DIGS <<* I ':•:••
W166 ':
W16-) ,3
W170
 ; 'J
W 1 7 I R 1
W173
K. 003
li 201
4091A
4 11 3A
4242A
4293A
' - "'
• ''J
'$
-'i :
1
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lf'^ '^^ 1^
Tj
L PART HO. NOMENCLATURE
i 3533003-100 MULTIPLEXER ASSY
.
| 50869 POWER SUPPLY ASSY
.
• " ' • ' . . '
3 52348 CABLE ROUTING ASSY
.
2 52532 OPTICAL ASSY
• • • • •
I • • ' . ' • ' • • ' •
i •. •
L - ' . • . ' • ' : .
:
 ' . ' - ' . ' '
3 51512 AFT OPTICS ASSY
• t - '
• ; . ' • .
. ,, .-,,.,. , *, ^-Jy
CURRENT
REVISION
• c
43009
43074
65661
65662
W124
W125
D
2015A
2039A
4347A
D030
D068
W074
W092
W093
W101
F
3844A
F
3174A
4100A
4187A
4266A
4488A
4559A
4656A
D-151
D-154
W-148
E
3646A
3925A
3959A
4585A
' . -"••'...• •
ACCEPT,
REVISION
c
43074
65661
65662
W124
W125
D
2015A
2039A
4347A
D030
D068
W074
W092
W093
W101
F
3844A
F
317 4 A
4 100 A
4187A
4266A
4488A
4559A
4656A
D-151
D-154
U-148
D
3646A
3896A
3925A
3959A
4 134 A
s^^ :^ftf/spf^ f^pi^ fi|^ |
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AS-OUltT' SffH
REVISION iiunn
C 003
43009
43074
65661
65662
W124
W125
1) 004
2015A
2039A
4347A
1)030
D068
W074
W092
W093
W101
F 005
3844A
F 003
3174A
4100A
4187A O O
4266A ""g
448«A o§
4559A § J5
4 6 56 A 'D-ISI -is
D-154 pl^
W-148 • H^
<<H
i) nin
3646A
3H96A
•J91">A
VJVlA
4 1 34A
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:-NDVL PMIT MO. NOMENCLATURE
4 50795 PRIME FOCAL PLANE ASSY
' • . '• ;
,'•
=
3 51200 RADIATIVE COOLER ASSY
•.
I . '
' • • . . ' ' • •
A 50973 COLD FOCAL PLANE ASSY
OO
1^ ?Q
«TJ O
OS
» r;
3 51337 TELESCOPE A£f?Y O t»
S isi • ' ' • - tn
•' ' H
-< W
CURRENT
REVISION
J
W126
E
3922A
A201A
A216A
A269A
SB-W032
W1AA
W1A7
W1A9
W151
B
2870A
3895A
A173A
SB-DOOA
W102R1
W109
Will
W13A
Wl'35
D
3 86 6 A
3917A
W129
W136
ACCEPT.
REVISION
II
393AA
3968A
3982A
W126
E
3922A
A201A
A216A
A269A
SU-W032
W1AA
W1A7
W1A9
W151
B
2870A
3895A
A173A
SB-DOOA
W102R1
W109
Will
W13A
W135
U
3866A
3917A
W129
W 1 3 6
AS-BUILT SEIUA~I.
REVISION IIUMRER
ll 201
393AA
3968A
3982A
W126
E 003
3922A
A201A
A216A
A269A
S1J-W032
W 1. A A
W1A7
W1A9
W151
U 201
2870A
3895A
A173A
SB-DOOA
W102K1
W109
Wl 11
U13A
WJ.35
l> 002
3866A
39J7A
• w 1 2 y
fj'gfKW^ sS^ '!??'B^^
It
»L PfU'.T HO.
„
NOMENCLATURE
C U R R E N T " A C C E P T ,
REVISION REVISION REVISION
52534
3533002-100
RELAY OPTICS ASSY
SCAN MIRROR ASSY
D
1145A
A097A
D
1145A
4097A
D
13121
13122
64358
64363
64369
64374
W020
.•• D
1145A
4097A
D
13121
13122
6'. 35B
64363
64369
64374
WO 20
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004
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81
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^.Section 2.6.1
FoesJ. Plans Assesbliea
PerfonsancQ Data
The acceptance pa-fformanca (tost) data for the Focal
Plane Assemblies is contaiasd in Appendix D of thia
rspovt (Vol. 17, Part D).
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Accoptaaee Data
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ND
VL PART NO.
1 50973
I 50955
i 50556
» 50958
! 50959
i 30968
50970
50974
50992
AS-BUILi CONFIGURATION LIST
NOMENCLATURE
COLD FOCAL PLANE/COOLER
CABLE ASSY
oo
"n 2
Si
O 7>
» r"
O "0C 5
C m
COOLED FOCAL PLANE/COLD- ^ 53
FINGER ASS'Y
SUBSTRATE, COLD FOCAL PLANE
DETECTOR ARRAY, BANDS 5 & 7
DETECTOR ARRAY, BAND 6
PRINTED WIRING BOARD,
DISTRIBUTION
FLEXIBLE PRINTED WIRING ASSY,
COOLER CABLE BAND 5
FLEXIBLE PRINTED WIRING ASSY,
COOLER CABLE BAND 6,
* ' '' ' " '
FLEXIBLE PRINTED WIRING ASSY,
COOLER CABLE BAND 7
CURRENT
REVISION
B + 2870A
3895A
SB-D004
K-102R1
W-109
W-111-*
W-134
W-13I
4173A
£ ->- 2444A
3121A
D + W-142
B + W-122*
W-128*
W-132
W-133.
B
B
c
D
C
COLD FOCAL
P/N 50973,
ACCEPT.
REVISION
B -f 2870A
3895A
SB-D004
W-102R1
W-109
W-lll*
W-134
W-135
4173A
E 4- 2444A
3121A
C + W-142
B + W-122*
W-128*
W-132
W-133
B
A + 6895
8161
B + 9015
9645
2198A
C + 9647
2199A
B + 9646
2200A
PLANE ASSY j
S/N 201, FLIGHT
AS-BUILT
REVISION
B + 2870A
3895A
CB-D004
W-102R1
W-109
W-lll*
W-134
W-135
E 4- 2444A
3121A
D + W-142
11 + W-122*
W-128*
W-132
W-133
B
A + 6895
8161
B + 9015
9645
2198A
C •*• 9647
2199A
B + 9646
2200A
SERtAT
NUMBER
201
!'•
>
201
013
088
112
120
201
102
;'
103
201
v!
* Indicates waiver is active but no longer applicable
used on this unit.
to the hardware presently being
/ • - . •
'"'
D~
L PART HO.
51393
NOMENCLATURE
P/N 50973 2 of 2
CURRENT I\CI:EPT. AS-BUILT SERIAL
REVISION REVISION REVISION NUMBER
FLEXIBLE PRINTED WIRING ASSY,
CABLE HEATER & SENSOR
C -f 3941A B + 9648 B -I- 9648 103
22G1A 2201A
3941A 3941A v\y
51750 CLAMP, CABLE, INNER-HEATER &
SENSOR
B B B
51751
51752
51753
CLAMP, CABLE, MIDDLE-HEATER &
SENSOR
CLAMP, CABLE, INNER-BAND 5&7
CLAMP, CABLE, MIDDLE AND
OUTER-BANDS 5 & 7
B
B
B
B
B
B
51754
51755
CLAMP, CABLE, INNER-BAND 6
CLAMP, CABLE, MIDDLE AND
OUTER-BArD 6
51766 CLAMP, CABLE, OUTER-HEATER &
SENSOR
Quality Assurance .nagement Office
SsSS
CD "t1* ••
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AS-BUILT CONFIGURATION LIST PRIME FOCAL PLANE
• ..; . P/N 50795, S/N 201
lNt>
LVL PART HO.
1 50795
2 30797
2 50797
2 50797-1
2 50797-1
3 51015
3 51015-1
4 50799-1
4 50799-2
NOMENCLATURE REV
SILICON FOCAL PLANE ASSY - H •»•
SILICON DETECTOR & PREAMP E +
ASSY-3AND 2
SILICON DETECTOR & PREAMP E +
ASSY-BAND 3
SILICON DETECTOR & PREAMP E +
ASSY-BAND 1
SILICON DETECTOR & PREAMP E -f
ASSY-BAND 4
SILICON PREAM? ASSY D •*•
SILICON PREAMP ASSY D +
(S/N 207-1)
SUBSTRATE ASSY, SILICON PREAMP C
FIRST STAGE
:
 ' " ' • '
SUBSTRATE ASSY, SILICON PREAMP C
FIRST STAGE
RENT
ISION
3934A
3968A
3982A
W-126
W1.15
W112
W116
HI 2 3
H114
W117
W118
2950A
2950A
W119
rt w »/ C. * J •
REVISION
H + 3934A
3968A
3982A
W-126
E + W115
E + W112
W116
E +' W123
E * W114
Wl 1 7
W118
D + 2950A
D + 2950A
W119
C
C
AS-BUILT
REVISSON
H + 3934A
3968A
3982A
W-126
E + wl!5
E + W112
W116
E + H123
E + W114
W117
M118
D + 2950A
D -f 2950A
W119
C
C3 ^ ^
1^ ^ 9
02s >
C
*c 2
> oEPS
H _
ASSY 1
, FLIGHT |;
SERIAL i
NUMBER '
201 -|
-5'
:
 1
401 t
' . ' :-j
401 1
'•;
401 ' ';|
' ;:
401 ;
i
103 |
203 ;
207 j
209 |
102-1
206-1 ?•
207-1 1
20f-l 1
018
027
035
043
010
016
030
024
Page 2
P/N 50795
PftRT NO, NOMENCLATURE
CURRENT ACCEPT, AS-BUILT SERTAT
REVISION REVISION REVISION NUMBER
50807 LED SOURCE, SILICON FOCAL
PLANE ASSY
H + D027 H + D027 H -r. D027 201
Quality Assurance Corif i^
/2-J8-8I
•oS02
ata Management Office 0
J
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PRIME FOCAL PLANE ASSEMBLY
Listing of Liens
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.FOCAL PLANE ASSEMBLIES
PRIME FOCAL PLANE ASSEMBLIES
ORIGINAL PAGE fS
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P/N 50795
Failure Reports Number •
Open Closed
F0527
F0560
F0581
F0620
F1717
F2240
F2241
F2662
F2663
F2666
F2668
F2669
S8014
S8058
S8201
S8202
S8206(Spare)
S8211 (Spare)
S8212 (Spare)
S8227
S8228 (Spare)
S8229
S8231( Spare)
S8317
S8318
S8322
S8323
S8324
S8330
S8341
S8342
S8401(Spare)
S8440
Deviations Waivers
D-128
D-142
W-112
W-114
W-115
W-116
W-117
W-119
W-120
W-126
W-143
W-148
W-154
W-155
W-157
W-158
if I
-lT.^ ^
ORIGINAL PAGE IS
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FLIGHT
Failure Report
No.
PRIME FOCAL PLANE ASSY.
P/N 50795
PROTOFLIGET
Failure Report
No.
ENGINEER
Failure Report
No.
Open Closed
F0527
F0560
F0581
F0620
F1717
F2240
F2241
F22&2
F2263
F2666
F2668
F2669
S8014
S8058
S8201
S8202
S8206 (Spare)
S8 211 (Spare)
S8212(Spare)
S8227
S8 228 (Spare)
S8229
S8231 (Spare)
S8317
S8318
S8322
S8323
S8324
S8330
S8341
S8342
S8401 (Spare)
S8440
Open Closed
F0561 S8016
F0569 S8017
F0570 S8019
F0596 S8020
F0609 S8039
F0611 SS040
F0612 S8041
F0613 S8053
F1702 S8054
F1706 S8055
F1721 S8056
F1723 S8059
F1724 S8060
F1752 SP.062
F1768 S8063
F1771 S8065
F1784 S8066
F1785 S8067
F1786 £?070
F1790 SR071
Fi^ S S8072
F1798 S8077
F1799 S8078
F1800 S8079
F2388
F2389
F2390
F2648
F2673
F2674
F2712
F2796
S8000
S8001
S8002
S8003
S8004
Open Closed
F1766
F2697
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Band 1 has been bonded into the FPA assy and discrepancies are not considered sig
enough to warrant rework, on a- cost/schedule impact basis.
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Failure Verfication
Of TTietaatic Mapper
Silicon Preas?
Hybrid
CC: L. O'Conncll
F. Carle
R, Nelson
E. Fturuya
OATB: 11 torch 1982
R3P: 82/12-60-02-101
"
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* J, Masenko
604 wwM
21218 0«O. COOS: t2»60-0l
Thesatic Mapper Silicon Prean^lifier Hybrid P/N S0860/I9S0594-aOO was returned
to the author for failure verification and analysis, The results of the
investigation are given bglow.
Open between pins 10 «n<£ 13 (Detector
Rotum 8)
Initial Failure indication
Failure was conflraad by Electrical Tost. The hybrid fc'as then subjected
to Pind Teat, Finn? Leak Test and Gross l*sok Test. The hybrid passed all
of these tests. The hybrid aas then dacappod for visual, inspection.
Visual inspection revealed that the wire bond which connects the two
conductor traces on the hybrid substrate (sae attached photographs)joining pin 10 to oin 13 was £us®d oo@n.
The actual cause of failusa is Indeterminate. However, several potential
causes are listed below.
• 1. Reversal of hvbrid in test fixture.
2. Reversal of hybrid on PC board.
3. Improper potential applied to pin 10 or 13 during probing or
trouble shooting of PC board.
\VVVV
J. 'Masenko ^
Manner Technical Staff
Technical Support Laboratory
Engineering Services f( Support Division
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SUBJECT: Subject: FR: S8341
(Band 1 Postaaplifier 3d,
50904, Fit)
OATS: 20 November 1981
Rgp. HS 236-7743
REAE 81/64
FROM: A. Hubar
BUJG. E-ll MAIL STA. 102
EXT. 6246
FR: S8341, Dated Octobar 26, 1981
The failure was oncouatered during raeobt of Essd 1, Chajmal 15, cfter select
resistors ware ressved froca atasaioffs and placed dlrecely onco cha baasd. It
«aa fouml that tho pregeia resistor H88(6.34£] sad rolloff resistor £72 (24.3^)
warn interchanged. Tho r@alseo?a wspa subssqueael* resavod aed reiaatailed ia
thai? proper locations. Figure 1 illuserases eha poseai^lifies pro®aia a^ roll-
off seagsa. In geooral na overseress will oseur eo a roauls o£ aa iaserehaage
of pregaia ami postgaln resistors. Tho posfics^lifie? has baoa desig^sd sa that
any intenaodiata amplifier stsga caa saturate wichsue causing a eottditics of
overseresa.
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This deviation requests par-mission to use Ag epoxy to make the electrical connection
on alignment channel A and channels 5, 7 5 15 without making a thermal compression
bond first. The bonding area is chipped away on the alignment channel and 5, 7 & 15
have Ag epoxy on their bonding pads which precludes the making of a T.C. bond.
.•4. NCCO FOR DEVI ATlCN/muvtf!
We do not have another basic halfband to replace the present one with the discrepant
bonding areas. To rework this halfband or to build another halfband is not considered
cost or schedule effective.
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The undersigned has completed a review of the use of silver epoxy for electrical
connections on the spare silicon detector and preamplifier assembly (P/N 50797).
The results are as follows:
1. The bonding will be performed in accordance with SP 50141.
Paragraph 6.1 specifies intended use is to achieve electrical
conductivity between electrically conductive parts.
2. This bond will be used on three leads only.
3. The wire is 0.001 in diameter and has a loop height of 0.010 in
max. The inertia of this loop is extremely small and will pose
no problems in vibration. This problem was reviewed at the
time of replacement of platinum.wiras with gold in the CFPA.
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The alternative is co take Bands 3 and 4 out of the FFA Assy; take Band 4 apart
and replace the detector. This operation is risky and since cha reason cha
detector became noisy is unknown,chere is no assurance that cha replacement
detector will perform any better or be more reliable.
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Band level assy. S/H 501 has out of specification transiar.c reapooaaa for Ch 1, 5
7 and 15 per FS 8212. A copy cf the FH. and transient response plots ara attached.
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The band level assy, is completed and would require a high degree of risk to the
quartz substrates to take apart to rework. The 515K Si detector would have to be
' replaced and there is no guarantee that rework would result in better performance.
i Rework is not considered cost effective. . •
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One lead from the radiative cooler door motor contains- a splice of
unknown origin. The splice will be eliminated by means of an added
terminal board per approved planning.
History of part will be researched, with results to be documented by
5-24-82.
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Splices are not allotted per NHB 5300-4. Use of an additional terminal
board allows elimination o-f the splice with minimum impact on cost and
schedule. The lead that had been spliced is a 28 gage wire to the
brake input.
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Pencisaion co use Halffaand S/N 211-1 with transient response settling to 12 by
90usec vs a specification of 60ussc.
This unit had been reworked a number of times and this was the best result. Halfband
has since been assembled into spare band level assembly S/iS 501-2. Rework at t^ ls
time is not considered cost effective.
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enlarged pad areas, were not plated to the proper thickness in the solder pad areas.
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design would require a six-month delay and be quite costly.
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•
This waivor trill allow cha CFPA Co proceed while a major waivar to allow use of
FPA with discrepant Band S and 7 detectors is boiu§ reviewed.
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Three cajnths if not appi>oved.
This waiver requests permission to use InSB Detector Arrays SN 906-3316-11
906-3316-11 i?88, 906-3316-13 i??*, and 906-3316-A-13 W02. These arrays have small
oxide chips and cracks ar their edges. The chips that represent potential loose
particles will be bonded in place using 2216 epoxy and then tesced to verify they
are still good electrically. After rework of th® Arrays the Array selected shall be
assembled to the Cold Focal Plane Assembly and be subjected to : a base line test,
10 temperature cycles,a repeat test,then visually examined for acceptance.
*Tha serial number on this array cannot be read.
In addition each array will bo temp cycled 10 times at the array level and inspected
oricr to use. " •
14. weu 'oa QCviarioaua«ivci>
These arrays are the only caadidatearrays for replaciug the discrepant Band 7
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ORfGIWAL
OF
 POORGENERAL FLOW OF DISCREPANT InSb Detectors
per Waiver W-113
1. Ths. four array's will be inspected and each defect (crack) will be
o&asured and a photo cakan of tha array.
2. The array's will be subjected to 10 cenp. cycles ambient to liquid
nitrogen.
3.' Visually inspected and photographed.
4. One will be selected for mounting on the CFPA and counted.
5. Visually inspected/photographed
6. Temperature cycled 10 times in a dewar,
7. Visually inspected/photographed.
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Permission to use Spare CF?A with damaged traces.
Radiometer
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PWB. Distribution " 50<36fi
20. EFFECT OM COST/^NICC
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11. CD KO.
II
IT. LOT »O.
11. EmCT OJ
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1
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j S
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s if not aooroved.
IS. EFV&cV 61b INTCfiAAfi£d LO^littc SUPPORT. IMTSlKFACX. ETC. •
Hone
Z>. MSCDIPTIOM OF
Capper traces on distribution PWB were damaged during a trimming operation. The
traces are not cut thru and"examination of a like defect on a spare board shows
that adequate trace retrains. Damage is per NCHR 392551. More than half of tracs
remains intact.
R£EO roa OSVIATIOWOAIVtR
To rework this board would require reooval and reinstallation of 100 wire bonds.
The rework to the board itself would need to be developed and if unsuccessful
would result in a new procurement that would take an additional 6 to 8 weeks.
There is also some risk in removing and reinstalling the wirebonds.
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Permission to use non-conforming InSb Detectors
n. ZiNfiojaarioN ITEM
Radiometer
InSb Detector Arrays
. PAAT no. ofa rrpf DCSte*
50958-8
CM COST/f*RlC£
Greater than $200,000 if not approved -,
NO*. NO.
tO. CONTRACT ^O. a llrtfc iIt"
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II
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11. CiSCRIPllOn Or OEVIATION/0AIVCB This waiver cancels and supersedes W-113
This waiver r^ v^ sts permission to use InSbDetector Arrays'SN 906"3316-11 #114,
905-3316-11 #88, 906-3316-13, #?*, and 906-3316-A-13 #102« These arrays have small .
oxide chips and cracks at their edges. The chips that represent potential loose
particles will be bonded in place using 2216 epoxy and them tested to verify they
are still good electrically. After rework of the Arrays, tihe Array selected shall be
assembled to the Cold Focal Plane Assembly,tested, then visually examined for accepts
''The serial number on this array cannot be read.
In addition each array will be temp cycled 10 times at the array level and inspected
prior to use.
4«. XliO FOR OKVIATION/HAIVER
These arrays are the only candidate arrays for replacing tlhe discrepant Band 7&5
detectorspresently on the Flight CFPA. It will be at leasit threa months before
new detectors can be processed.
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xi. oacaiPTiow OF osv!ATioiv»Aivea . . . . . . .
This waiver requests permission to use InSb Detector Arrays SN 306-3316-13 #66 and
These arrays have small oside chips and cracks at their edges. The chips that represent
potential loose particles toil! be bonded in place using 2216 epoxy after the array is
bonded on the FPA. Selection of these arrays is baaed oa the following: l.J Best avail-
able detectors from Lot 15 for workmanship (cracks and chips) per product specification
16026. 2J All performance specifications were acceptable (i.e. 10 meg resistance).
I*. MggD Foa
These arrays -are the best candidate arrays for replacing the discrepant Band 7 Detector
presently on the Flight CFPA. The latest lots, 19 and 20, have'exhibited 1/F noise on
the FPA and it will be two months before a new lot can be fabricated and qualified.
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' SUPPOST. ETC.
21. CFfECT ON OCLIVEDV SCI4COULC
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OM
11. oiwai'Tica O' or*i*iion/»Aivgn
Permission to use F-l CFPA with discrepancies per FR 8208.
A copy of FR 8208 is attached -
Ncca 'oa otviAt l
To determine selects that would improve the pulse response would require removal
of the-optical filter assembly and retest. This is a risky operation and there is
no/guaranty^that the results of reselection would give im specification performance.
Discrepancies are small and will not affect performance enough to warrant rework.
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SBRC, 75 Coromar Or., Goleta, CA 93117
DEVI A T I O N / W A : V E R
6. «•«. CXJt It. SYS. OCSIG. ... C<v/»iv<li «J.
11323 *M42 c*TtO I • BOO.I'JCT
6. O'XSR JY5T«MS/CCOf !•»;.
OATIOM ITSWS Af'CCTtS
-;pfc:> i CATIONS *P?ECTEQ.TE5T PI.AU a.
MfH. fOOt SPtC./OOC. KO. wtffd. COOC R«V. NOR. KO.
k. ITEM U323 50973 B i Z87QA
». TITUt OF SiviAriO™»«»i»tM
Permission to use F-l CFPA with discrepant substrate NAS 5-24200
Radiometer
1}. s«Mt 0' *»<»T 44 lOMST itlOWir
Substrate CFPA
wectto
50956 -p
It. CO 'tO.II
IT. COT XO.
013
11. »rtCT 10
<». orr
1
: CM
'«. 7£ 'CCT CLASSlf iCAIIQft
[JjuiNoa ( jvnuoa f_jc»iTiii(.
H. 1CCJRRIN9 OSVIAriOK/KAl V£»
{FKC7 UK COS~'*>'*ICK
>2,000,000 if not approved >1.5 years if not approved
NONE
». DESCRIPTION C.F 0£V1 ATtON/»»lV€1
This waiver requests permission to use the F-l CFFA with the following discrepancies
against its substrate:
1) Assembly was built to planning which was never reviewed and acceptad by AF
and contains no inspections of any kind. 2) Depositions were performed without
released process procedures (none referenced in AHR). 3) Resistance massura-
ment data attached to AHR indicates substrate did not sset requirement specified
1n Drawing Note 15. 4) Deposition thickness not recorded at Operation 3150.
it. leta COR
This substrate cannot be replaced without completely rebuilding the T-l CFPA,
The CFPA has been tested successfully and a rebuild due to the above listed
discrepancies is not deemed cost or schedule effective.
SYS ENGR PE ^
iS. i»BOUUCTION
003
I | I I QliAPCOOVCO
DO. a.",. 1694
Attachment to Request tor Deviation/Waiver No. H-142
1. Assembly Planning (AHR) was issued for use in the fall of 1978. Investigation
which was performed on cha Protoflight Modal, which had the same problem,
vas accepted, however, chare appears Co be no documentation to support this
investigation.
2. Depositions ware performed per standard procedures (hand-written) with the AHR
• defining cha amount Co be evaporated, during 1978 - 1980 period. However, the
• evaporation lab utilizes Laboratory Procedure Instruction (LPI) which era now
being changed Co Manufacturing Production Engineering Instructions (MPEI).
MFEI's axe being released through Production Engineering under tf.G. Speth.
3. Resistance Maasurements recorded on attached AHR data sheet do not moot re-
quirements specified on drawing Note 15 which says that: "Pad co Pad
resistance of traces shall not exceed 3.0 ohms." The resistance of cha traces
is minimal and will not hove a measurable affect on the dacector performance.
This variation is inherent in chemical evaporation processing. See Table
below for actual readings.
Measurement Point
Co Point Spaciflcation
Hg Cd ce 5-3(-) <3 ohms
5-3 (+)
5-4 -
5-4 (+)
5-2(-)
5-2H-)
S-l(-)
5-1 (+)
T, Top (-)
OT - Out of Tolerance
4. Deposition thickness was not recorded at operation: 3150. In reviewing previous
history the run number 19.^ 4 which was the same for the Protoflight substrate used
indicates that the lab log book for Run. number 19S& recorded a thickness of 2000
angstroms on October 8, 1978.
Before Terns
1.8:
3,4
4.3
5.1
5.0
4.5
3.i
1.3
2.S
Cvcle
(OT)
(OT)
(OT)
(OT)
(OT)
(OT)
After Tamp Cvcle
1
2
3
4
5
3
2
1
2
.7
.7
.7 (OT)
.7 (OT)
.0 (OT)
.3 (OT)
T
* •
.7
.7
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REQUEST FOR DEVIATION/WAIVER
tSC! »/i-iTD-«IO Off 4«f FOR iMTBUCT/OM)
\. OftlGINAIOH N«M «MO A&OKESS
Oavid M. Randall
SBRC, 75 Coromar Dr., Goleta, CA
4
*. UOOCt/TYPC
PF, F, &
>
. DESIGNATION
S
t. Ufll. COOS
11323
"ATC P«IPA«CD
93117
FOR D E V I A T I O N / W A I V E R
«. SYI. 01JIS.
SPECIFICATIONS AFTECTEO-TEST
^•'^ ••w f^sii^ l ***• coot
«. SYSTEM
6. ITO4
e. TEST PLUM
». TITLE Of ttvl'
Permission
4. R
VJ
V/UIVM HO.
-146
PLAN
S?CC./COC. NO. SOI
PHOCUIIMO ACTIVITY NO. -^y
'{_ |06VIATION [XjaAlvtB
''CU""*" r~]«AJO« [~)c»ITICAV
t. BASt 1.1 Hi AFFtCTCO
Enjac.TIOHAL DU.LO. f~~1 p«ao.c»Teo 1 1 UCT
tern. CODE
11323
to use HCT detectors made without released
Radiometer
IB. IMd W *M>? 0*
Oet. Array
IOZ»T MSUULT U'CCTCO |». 'UT «.
Band 6, HCT ! 50959
<0. trrccT on COST/POICS
> 20,000,000 if not
xi. EFFCCT OM
None
INT£GAATCO LOGIS
approved
T 1 C SUfPOH f . I M TC k? J
W TVfV P»IO.
U. CO NO.
17. LOT NO.
4
D.
«. OTMCB 5TST LWV COMF1 GU.
RATION ITSWS A/rtCIU
8. ORAOINGS AFFECTED
•ftMSIH -
50959 '
planning.
K'ltT «
I8.0TY
cjv. Koa. MO.
8
10. (.UMTNCCT UO. 6 linl I ItX
NAS 5-24200 '
14. OCFLCT O.ASSiriCATICN
( X|"i"oa [_]UAJO» rjcaiTiCAi,
'"p^ "^10 0«V'«'0>1/W>IVM
it. crrect ON DCLivgav SCMOU.C
> U years if not approved
£C. ETC.
i. otscRiPTiea OF
All of the HCT detectors made for use in the PF, F, and S CFPAs were fabricated
and tested without released planning and proper quality and Air Force inspections.
These detectors were processed as lot #4 and bear the serial numbers V-29-G-XXX
where XXX is a three digit number. This waiver requests permission to use these
detectors.
14. HllO FOR OtVIATIOH/XAIVCD
These detectors have been fully tested and meet all qualification test
requirements. These detectors have already been incorporated in the PF & F
units and replacement is not deemed to be cost or schedule effective.
D' iCfeoveo DDISAPPROVED
*cT)viJY iSIOWiMC
DD.sr,.'i694
1 • • ORIGINAL PAGFFS " — '~~
J • OF POOR QUALITY '
1 • • . • ' - • ' .1 i| HIQUEST KJa 0£VI*TIOM/*AIVER O»T« >BWA««B MOCyaiNO ACTIVITY HO. i /
_, OT m.AD.«o
 M «i n» urnincniM) JJ-
i ' SBRC, 75 Coromar Drive, Goleta, CA 93117
K 4. DESIGNATION fOR 0£VIATION/«»»IVCR
X 1. K30SV/TYPI •• «"». COM <• SYS. OCSI4. '. KV/wivU «.
1 Spare
 11323 TM W-152
V ? S k K C i F i C A T i O N S AFrtCTED.TEJT PLAN
f sSs-'V'V"';;! "'•• eooa 5P«c..'ooc. HO. so>
1 •'. r»SToT |
{ t. ITD« |
} c. T«T >VW 1
'•QOCV.ATIOH [T]«iyW
'[ xluiBoa [ jtMjoa | 1 CIIITICM.
>. 0&SC LINK AffCCTKO 4. QTH&n tYtTCVVCOfl'IGU*
. . RATION ITtNS AfFICTCO
rjlrwec. r~|Au.o. r~|n!8e. rnvri HTlNO
LiJTIONAt l_JCArf9 LJuCT I_J ** ISJ
3. DilAHINGS AFFECTED
Ufa. C001 KUKS4B Kit. NO*. NO.
113£J 50958 T"" —
? Permission to use non-conforming InSb Detectors MAS 5-24200-
| Radiometer
! InSb Detector Arrays 50958-G> -
1 . tOT'C'^ltCT 0*4 COST/(*»ICtj Greater than 5100,000 if not approved
r T . ^T^ ^^ "1 • r*^ «
IT. LOT MO. 18. OTY l«. "n!CU«ait«O oevi«HOB/OAI vtn
:i. c/^icV o» onLivifty kxicuLS
3 months if not approved
1 NONE •
13. OUCRlCTIOM 0' OSVIATION/mivM
This waiver requests permission to use InSb Detector Arrays SN 905-3316-13
and 102, and 905-3316-11 #114. Thase array-s have oxida chips and cracks at their
edges. The chips thatj^Dresent ootential loose particles wi l l be bonded in place
using 2216 eooxy aftar the array 1s bonded orfthe FPA. These arrays *.sre on vuaivers
132 and 133 for use on the F-l CFPA.
14. xJuo 'on
These arrays are the best candidates for the spare CFPA. New lots of InSb detectors
have not yielded good arrays and there is not any firm data that Indicates good
arrays will result from lot 24 presently being processed.
DD.sr,.1694
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David M. Randall, Santa Barbara Research Center
75 Coromar Drive, Goleta, CA 93117
lOtVIATION | X | « A I V C «
•a- lUAJOft nCOMICAL
4. OCSIONATION FOR OCVI AT I ON/WAIVER
«. MOOtL/lYPC
Spare
6. ufa. coot
11323
c. SYS. OSSIG.
TM W-153
i. BASC I INC AfFCCTCD
njHC- f~~i«s.to.
I irtrrn |__J UCT
6. OTHCS SYSHMS
RATION ITCMS
DYCS
1. SPEC I f ICA1I QMS ArFLCTEQ.TEST PLAN a. DRAWINGS AfFECTEO
ufa. coot SPCC./COC. MO. SCN ». coot «¥. itoa. so.
«. STS1CM
IttVI S0958
t. TCST
». IITLC 0' C,CVIA)ION/»AIVCR
lission to use InSb Detectors from Lot 24 Wafer 21
O. CO«[b«Ct NO. i kin'. I.Z7
NAS 5-242QQ
Radiometer
12. CO NO.
II UIK9*
sirICATION
MAJOR [CRITICAL
I,. ««-> Of "•' 0* LC«9T MltUKV
InSb Detector Arrays
16. PUT BO. 0* VYPt OCSIG.
50958-3
17. LOT HO.
24
is. »ecuoaiMC OEVIATION/CAIVC*
None if approved -
It. tfftCT CM 0£totrlAT SO-ltDULJ
None if approved
C*N INTtCRATtO LOGISTIC SUPPORT. ;NTCRFAC&.
NONE
ti. aucoiPTiON at OCVIATIOH/MIVCII
This waiver requests permission to use InSb Detectors fntun Lot 24 Wafer 21 without
a released process specification and released planning. This waiver further requests
permission to use these detectors with out of specification 5% spot scan contours and
crosstalk. A copy of the test data is attached.
14. HtLO FCK OiVI AT I ON/WAI VCfl
Due to the urgent need for new InSb Detectors, lot 24 was processed on unreleased
planning. Spotscan and crosstalk data is setup/equipment limited. The physical
measurements of the detector arejs are in tolerance and InSb Detectors have exhibited
optical sizes within .0001" of physical measurements. Historically, InSb Detectors
have nothada problem with crositalk.
SYS ENGR
ti. PRODUCTION I f f e C T I V l T Y OY SCDIU.
5\G&5 004 4 Subsequent V
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Dr., Go
DESIGNATION FOR DEVIATION/WAIVER
». urn. cose
11323
iftCIMCftllONS
i»«. cost
\ 9. TITLE OF DiVIAIION/ftAivtfi
Spectral Response
(l. CONFIGURATION ITEM HCBiilX
Radiometer
| it. ma or rur
§ CFPA
03 LOBtST AStOSl
e. SYS. dSIC.
TM
AFFECTED-
S?EC./COC
TEST
. NO.
d. OCV/BAIVCA CO.
W-161
PLAM
Band 5
sew
*• I *^ ~\ |V"I
J lO-IVIAriON [AjOAIVER
leta, CA 93117 »-i — i nn r~i1
 ^w*if | |HIW)n [X^JMAJOR 1 | CRITICAL
3. OASE LINK AFFCCTEO «. O1M(R SYSTEMS/CONFICU-
RATIOM ITO«$ AffECTEO
LiJTIWiAt 1 IcATEO | JUCT " 1 |VH IXJ1*9
6. 09 Aa INGS AFFECTED
MFS. COOS ttuagsn R2v. K3R. MO.
11323 ^6§^3 B 2J895A, 2870A
IO. COW TRACT NO. « LlliF. 1 Itk1
MAS 5-24200
XATURC
v wricrto ift. r«ar ta. ea rrft DCSio.
50973 -B
20. EFFECT OH COST/PRICI
>100,000 if not approved
rm?fiiclif 6^
NONE
Nt£SfiATEd LOG STIC SUPPORT, t NTtftf^c£.
ci«s»irie«»ioa o' ot'SCT
12. CO NO. II. OKtct WJ 14. DEFECT CLASSIFICATION
II QBIKOS [X^HAjoi! r~lc«iTiCAi.
17. LOT KO. I6.0TY l». REOjaBIMG OXVI ATION/9AI VER
301 1 QYES g]«a>
6 months if not approved
ETC > .
23. DESCRtPTiOM OF OEVI ATICM/BM vtft
Permission to use CFPA with a Band 5 detector that does not meet system spectral
flatness specification. Ref HS 23^ -8039 attached.
24. NECO FOR OEVIA1ION/VAIVCR
Focal Plane is complete. To change detectors would require a new lot of InSb
detectors to be processed and the Band 5 detector to be removed from the FPA.
This would be costly and risky to the FPA. .
{; 15. PRODUCTION '.FFECTIVITY Or SERIAL HUH3C.fl
004
SYS PE
W
c.^ ^o
Program Manager
2 7 . A P P R O V A L / D I S A P P R O V A L
• •
C. (X1VCBSMINI A C T I V I T Y
1 1 APPROVED
SICNAluBC
[ J DISAPPROVED
'- -DATE
DD.^f-,.1694
REOUEST FOEi OEVIATION/ttAIVJR
«t-Sro-«0 09 441 AM IttSTRUCTIONS)
Program Instruction 010
9ATI FRCFMCO
6-28-82
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i. ORIGINATOR NAts AND &OOSESS j
Santa Barbara Research Center
75 Cororer Drive, Goleta. CR 93117
OSVI AT I Of)
1.
DMIROS j MAJOR
A. DESIGNATION FOB DEVI AT I ON/PA IVEB
uoocunvs.
F-l
». wa. coot
11323
c. SYS. OSSIO.
•Hi W-162
S. BASE LINC WFSCTEO
Viwc-
JTIOKM.
IAU.O.
JCATE8 accoo.UCT
SYSTEMS/ aw i eu.
Bail Q?» ITCHS AfTCCTCD
Qvzs
7. SPECIFICATIONS AFPECTEO-TEST PLAN 8. OSAHIUGS AFTECTEO
ays. COM SPK./OCC. HO. KM n. coot KES3IR BSV. KOH. RO.
.. STSTtM GSPC 400.8-D-210 11323 51065 EOs 4257A, 3J
k. I TIM
t. nsT «.*»
t. Tir.E Of otviATiow/nAivtu
Band 5 to Band 7 Misregistration
IQ. CONTRACT J*C. A LIMt I TEI»
NRS5-24200
CON? IGUHATIOM ITEP I
Radicneter
tl. OCPCCT >«. DEFECT CLASSICICATIQM
it. >x°a o>
CFPA
K. rut «. on m>« oca 1
50973-B
17. LOT MO. . OTT
I
I*. RKOJRRIHS DEVIATION/QAIVER
DYtS S"
zo. ifnct ON COST/CHIC!
»S1,000,000 1 year
il. tttttl On INUOOATCO LOCISTIC SWWBT. IMTEHPaCff. CTC.
Misalignment must be corrected for in data processing.
oFjoacn«x«'««- section 3.2.4 of specification C^ FC 400.8-D-210 requires that
bands 5 and 7 shall be registered within 0.2 pixel. Failure report F5777 states that i:
the F-l systsn bands 5 and 7 are 26.25 IFOV's apart or registration is within 0.25 IFOV
However HS236-8026A states that the dj^ placentent from noninal position in the along sea)
'-irection is -0.132 3KJV for band 7 and +0.099 3P07 for band.S.'nTus, the total raisregis-
tration is 0.231 IFOV. (HS236-8026A attached) " v
' """
 r
°
R 11
' ^ proceed with the F-l system having the band 5 to band 7 regis-
tration exceeding the allowable tolerance by 0.031 IFOV.
To correct the discrepancy would require rework of the Cooled Focal Plane.
REA SYS ENGR
It. PeOOUCTION EFFtCTIV'TY OY SERIAL
51065 S/tJ 003 only
Minor - System Engineering
Major/Critical - Program Manager
DD.."!."«! 6 94'
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I. ORIGINATOR NAME ANO ADDRESS
David M. Randall
SBRC, 75 Coromar Dr.. Go!eta, CA 93117
inDEVIATION l«AIVtft
'LXl MIN08 [°"1 c»ITICAU
4. OESI GNAT I ON fQS D E V I A T I O N / W A I V E R
MOOfti'lYPE
Spare
>. MFR. COOt
11323
t. srs. DESIS.
TM W-163
i. OASt LINE AFFECTED
QFUNC. ["HALLO.TIONAL L DPfiOO.UCT
0. OTHER SYST
RATION ITEM*
Q I NO
7. SPECIF ICATIONS A F r E C T E O - T E S T CLAN 8. DRAWINGS AFFECTED
UFR. COOE SPEC./DOC. NO. SCN MFD. COOC NVW3SI1 RIV. MOB. NO.
•. 3VSTLM
ITEM 11323 50973 389bA, Z870fi
C. tfSt B1.AM
Spare CFPA FET Offsets
io. conrRACr no. t I I . < E «
NAS 5-24200-
II. COm'IOUMAIION ITEM NCMENCLATUNt
Radiometer II
t)t Otr lCT
09
OEFCCT CLASSIFICATION
MINOH I_JMAJOI» DCRITICAL
it. MM o/ mei on looter Aittuu* *
CFPA
It. f*DT KO. OA TYPC DCS 1
50973
17. LOT NO.
301
IB. OTY
1
IS. OeVIATIOM/VAIVEII
JO. t f f tCT CN COST/PRICC$50,000 If not approved
21. CFFECT ON OILIVfHY SCHCOUUC
2 months if not approved
iJ7 tff'tCT ON (NrECfinTCO LuGiSrlC
NONE
r, (nrCRFACC. ETC,
ZJ. DESCRIPTION Of OEVUTION/BMVKR
Permission to use CFPA with FET offsets > lOraV Band - 7 Ch 7 & 15 ^ r FR8213
Ch 7
Offsets prior to failure - 5/5/82
Offsets time of failure - 5/24/82
Offsets most rece.it date - 6/25/82
12mV
lOmtf
Ch 15
9mV
14inV
12mV
Cause of change in offset is unknown; most likely due to electrical discharge.
IT. ME CD FOR OEVIATIOH/VAIVCR
i
L-.ii
Focal Plane is complete. To replace FETs would require crosstalk shield to be.
removed. Past experience with these FETs has shown that once offsets have changed,
they are stable within a few mV thereafter. No system specification will be
affected. The additional offset can be easily tolerated by the preamp. Rework
is not considered cost effective. -
21. PRODUCTION ( F F C C T I V I T Y BY Stft lAL MJWDCR
27. APPROVAL/DISAPPROVAL
*'
1 | APPftOVAU ftCCOMJCNOCD
C. U)VCRNMtNT ACT 1 VI TY
LJ APPROVED I ] OISAPPROVCO
DD...««"»! 6 94
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AH MCTAMO
ORIGINAL PAGE IS
OF POOR Q«M2f ACTIVITY MO.
i. ori6i«»ic»««-t A«a ADORES* David M. Randall
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4. DESIGNATION FOR DEVIATION/WAIVER
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». tun. COOE
11323
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7. SPECIFICATIONS AfFECTEO»TEST PLAN 6. DRAWINGS AFFECTED
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Failure Investigation of InSb
Photovoltaic Detector
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A6STRACT: .
Failure analysis was performed on a photovoltaic InSb Infrared detector,
which was suspected to have been damaged by electrostatic discharges.
Three diode channels (out of sixteen) were electrically degraded, with-
out visible signs of damage.
Surface metallization was removed by RF sputtering %n argon. Ho distin-
guishing features ware visible on the damaged dloctes until sputtering
had proceeded below the matal/oxlds Interface. Tw& of the three degraded
diodes then showed distinguishing features, whose farm and location very
strongly suggest that they are sites of electrostatic damage which caused
the diodes to fail.
A discussion of the analysis methods, Including sputter-etching, is givan
1n an appendix.
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I. INTRODUCTION
Several photovoltaic InSb detector chips were submitted to TSD for failure
analysis. Several diodes (channels) out of sixteen in each chip had been
shorted or degraded, without any visible change in thair microscopic
appearance. (Figure 1 shows the overall layout of the chip.) SBRC
strongly suspected that the degraded performance of these diodes was due
to electrostatic damage (ESD). [Ref: SBRC Internal Memo HS236-7391,
dated 12 March 1981.]
Since electrical measurements of the diode characteristics could be made
only at 90°K or below, TSD confined its failure analysis to optical and
electron-beam microscopy. :
In an attempt to locate the damage more precisely, an ultrasonic cutting
probe with tungsten-carbide point was used to cut conductor traces near
the diode region. After cutting the trace, the bonding pad tested "open"
with respect to the substrate, both OR degraded and good channels. This
shows that there was no shorting through the thick osids, but.that the
electrical damage was at or near the junction.
Katal and oxids coatings wsra stripped in m effort to find evidence re-
lating to tha cause of failure. In the following pages wa describe th@
investigation and the resuls which strongly suggest ESD as the cause.
I;.
f*.
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II. DEVICE AND COATING STRUCTURE
The device substrate 1s Indium antimonide (InSb), which 1s coated In
succession with: 1} a thin proprietary passivation layer
2) a thin evaporated S10 (Inner rectangle)
3) A thicker S10 (outer area). On this
thick oxide most of the conductor traces
and wire-bonding pads are coated.
4) Thin metallization: titanium (several
hundred A") for adhertnce, followed by
about 3000 I of gold.
5) Thick installizatlon: consists of the
thin T1/Au above, covered by another
T1/Au double layer about twice as
thick, giving a total thickness of
about 1 urn. Thick metallization 1s
confined to the area near the diode
and 1s used to span the sheer step
from thick to thin oxide.
Each diode is formed by a masa in the central area. The nesa is oxide-
covered, except for a contact window that gives access to the metallization.
A rough appearnace in the center of this contact window marks the thin
palladium coating which improves electrical contact with the T1/Au conductor
trace. A cross-section of the ch-fp taken through a typical diode is shown
in Figure 2. This diagram is obtained mostly by Interference microscopy
supplemented by ordinary optical microscopy and information from SBRC.
Further discussion is reserved to Appendix A.
The appearance of the of the devices as received is shown in Figures 3, 4,
and 5. Figure 5, taken on the Band 5 chip, shows metal films with "frills'1
or "pie-crust" edges. These are formed as a result of the photoresist
liftoff process that defines the metal patterns. Figures 4 and 5 also
show the difficulty of getting good metal coverage over the sheer oxide step.
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III. STRIPPING OF COATINGS
Optical examination, both at SBRC and TSD,'showed that no visible signs of
electHcal damage were present. It was therefore thought -ecessary to
remove the metallization, and possibly part of the oxide, to expose the
site of the damage and have a reasonable likelihood of making 1t visible.
Chemical etching was at first tried, using potassium Iodide to remove gold,
and a pj'eparation containing HF for the titanium. Further details are
given fn Appendix 8. This approach failed because of formation of a
bulky corrosion product on contact with InSb. As a result, no useful
Information was obtained from the Band 5 chip.
To avoid these difficulties, RF sputter etching was then tried. This !
technique subjects the sample to an RF glow discharge in argon, which
removes material by 1on bombardment without chemical reactions. By this
relatively clean method, matalUzatlon was removed and ESD sites located.
Further details about sputter-etching are given in Appendix C.
IV. RESULTS
Figures 3, 4, and 5 are representative of the diodes as they appear in tha
as-received condition. Careful optical examination at SBRC and TSD, and
SEM examination at TSD, failed to show any systematic differences between
diodes 7, 9, 12 (degraded) and the nine remaining (undamaged) diodes.
Sputter-etching was then carried out for a total of ISO minutes in several
stages. After 190 minutes the optical views (Figures 6, 8) show a small
amount of titanium remaining of the thick metallisation. Figures 7 and 9
show roughly the sama areas in SEM view. The small amount of titanium is
thin enough to be penetrated by the electron beam, so that Figures 7 and
9 are basically pictures of the oxide. Nevertheless, no characteristic-
trace of ESD can be seen at this point. Although sane oxide has been
sputtered away in the unmatalized areas, the covering of titaniun still
preserves the oxide in the dioda areas originally coated with thick metal-
lization.
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After an additional two hours of sputter-etching, however, diodes 9 and 12
have developed "new" features which do not appear 1n any of the others.
Diode 12 now shows a notch in one edge of the mesa (Fig. 10, 11, 12), while
diode 9 shows linear markings (furrows) at two mesa corners (Fig.- 13, 14,
15, 16). Figure 16 should be compared to a picture of known ESD pbulished
by A. Trigonis* (Fig. 17).
The association of these features with ESD is supported by the following
arguments:
1. The features are seen near the edge and corners of the mesa,
where the junction reaches tne surface and electric fields
are strongest. Junction curvature and discontinuities in
dielectric constant combine here to raise the field strength
above its average value, and create local breakdown.
2. Since the surface is covered with SiO and metal, all break-
down takes place in the oxide under the electrodes. Unless
enough energy is liberated to disturb the outar surface, the
damage will not be visible until the metal is removed and
oxide etching reaches the damaged region. Then a difference
1n etch rate may create an "etch "pit", analogous to prefer-
ential effects 1n wet-chemical etching. The belated appearance
of these features is therefore suggestive of a low-energy ESD.
3. No such features appeared at the same tints on undamaged channels.
It must be admitted that channel 7 does not show such features,
so that the correspondence is not bidirectional. However, the
subtle nature of ESD makes it plausible that channel 7 has
damage too slight for the preferential etch to reveal, but
nevertheless electrically important.
CONCLUSIONS
1. The anomalies at. the edge of the mesa in channels 9 and 12 are
probably associated with ESD, and to this extent the hypothesis
of ESD on the failed detectors is confirmed.
Proceedings, 1976 Reliability and Maintainability Synposium, p. 165
.t-;
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2. Sputter-etching in argon is a practical method of removing metal-
lization from InSb devices. As used in the: Thin Film Lab at TSO,
however, the slow etch rate for titanium 1-j a disadvantage. Better
vacuum technique could improve this, however, and make etch rates
for active metals closer to those for noble ones.
3. When using sputter-etching as a means for stripping coatings, it is
important in .interpretation to allow for changes of surface feature
form and topography. These include the following:
(a) preferential attack at vertical surfaces
(b) formation of a groove at a mesa foot
(c) appearance of a raised relief image of a metal trace after
the metal is etched away. This relief is left because
oxide was etched in the bare areas, but was masked by the
mstal. Chemical etching, in contrast, usually rsnoves
metals without appreciably etching the oxide. In conse-
quence, after metal is sputter-etched off, the oxide
topography is more cosplex than it was before the mstal
was applied. •
(d) V-grooving of fine cracks.
1 ' • • ' ' i
r . . i
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APPENDIX A: Interferogratns
The height of surface features and thickness of thin films can
often be measured unaer the microscope by optical Interferometry. This
method has several advantages over profHometers (e.g., Dektak, Talysurf):
1. Thicknesses or heights are obtained 1n terms of a wavelength
of light, whose value 1s fixed by nature. There 1s no need
to calibrate.
2. Data 1s automatically obtained over a two-dimensional area,
rather than along a linear track. A photograph can serve
as a compact record of a great many local heights.
3. It 1s often possible to find the thickness of a transparent
film 1f the Index of refraction is known, even 1f there is
no hole or step.
In Figure 2, an index of 1.9 was assumed for SiO, and used for
thickness 1n the central region. For the thick oxide areas, It was
possible to check this value using several chipped areas near the edge
where the InSb substrate was exposed. There was good agreement with
measurements of the step height.
The measurements in this work were made using a Watson Interference
Objective adapted to a Reichert microscope. Other companies make Instru-
ments very convenient for shop use 1n evaluating surface finishes or
scratch depths. Figure 18 shows a typical ralcro-interferograra used 1n
making measurements for Figure 2. The fringes are at Intervals of .29 urn
(a half-wave of yellow light).
Somewhat related to Interferometry 1s the Nomarski objective. While
Figure 18 quantitatively shows heights, Nomarski contrast indicates slopes.
Thus it is geod for showing the vertical dimension in a qualitative way,
making surface contour easy to visualize. Most of the optical micrographs
in this report were made with Nomarski contrast.
1 • ' " • " ' •
•| ^ ~~ -- •• -—-.~. i . - . - . - -,—..-.-..^ .-^-*
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I APPENDIX B: Chemical Etching
I
I Foilowing the usual practice for silicon IC's, attempts were made
t to strip metallization with chemical etchants. Figure 19 shows & typical
>. . diode after removal of the external gold layers with a potass1ura-1od1de
; solution. Small amounts of gold remain 1n several areas, while the oxide
\ • 1s completely untouched. The Intermediate titanium protects the Inner
! gold layer 1n the thick-metal11 ration area. The Inner gold could not be
| removed until an application of "Sapp etch" penetrated the titanium.
| Unfortunately, the second application of KI etch came Into contact with
;i bare InSb 1n the now-open contact window. A purple-black, bulky corrosion
I product was formed which obscured detail near the edge of ths window, an
!; area in which ESD effects could be expected. After an unsuccessful trial
I -on the Band 5 detector, the chemical stripping approach was abandoned.
Gold Etch "SAPP Etch" for T1
;
 Hater 250 ml HF 1-3 ml
:
 KI 25 g HN02 2-6 ml
I 19.1 g water to make 100 ml
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APPENDIX C: Sputter-Etching
Sputter-etching was done by RF sputtering in the Thin Film Labora-
tory, by D. E. Blackmon, through the cooperation of J. F. Under.
The sputtering action 1s completely physical, by argon Ion bombard-
ment, so that no corrosion products are formed. The erosion or "etch"
rate tends to be faster for noble metals like gold than for active metals,
unless the partial pressure of oxygen in the system 1s very low. In a
"dirty" system, active metals tend to sputter almost as slowly as oxides.
There was in fact a large difference in the sputtering rates of the
gold and titanium layers. The vacuum before admission of argon was said
•6 3to be about 6 x 10 Torr, and the argon pressure 5 x 10 Torr. RF
voltage was 700v and power about 200 watts. We noticed considerable
differences in tima needed to sputter away metallization on the actual
and practice samples. These differences might have been due to accidental
air leaks or differences in heat sinking.
As sputtering proceeds, certain changes occur in surface topography
which are different from those seen 1n chemical etching.
1. Vertical surfaces are eroded faster than horizontal ones, due
to in angle-of-1ncidence effect, Ion bombardment is actually
more effective at removing material if 1t 1s oblique rather
than perpendicular. This results 1n mesa edges moving back
but remaining steep. A groove was seen to appear at the foot
of the mesa after prolonged sputtering, perhaps due to argon
ions reflected obliquely from the mesa slope (Figures 7, 11,
12, 14).
2. A wire close to the surface of the sample can be seen to cast
a sharp vertical "shadow" (Figure .20).
3. Fine cracks, originally only about 0.3 ym wide, were "gouged"
out in V-groove form after prolonged sputtering (see Figure 21).
Cer."\in conical pits, of perfect geometrical form, may have
similar origin by enlargement of a fine pinhole (Figure 22).
PAGE
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Figures 20 and 21 show where * crack has been emphasized by sput-
tering, except where 1t crosses the "shadow" of a lead wire. This crack
was produced accidentally by ISO while mounting the chip 1n sUver-epoxy,
and extends completely through the chip.
Approved;
S.L, Webster, Head
Component Reliability Section
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FIGURE NO. 1. - Band 7, chip layout and
nuabaHng systsa. This thin-ox Ida region,
containing tha diodes, Is 1n the Inner
rectangle. The section line marks the
typical cross-section of Figure 2. The
actual size of the central rectangle 1s .
about .375 x 1.36 mm.
FIGURE NO. 2. - IR Detectors - Coating
structure from interferometry.
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FIGURE NO. 3
Channels 10 and 12, as
received, Nomarskl contrast.
>•».- t *- •••*•«•»• <«».-^ ." •*»_ '£ •--!
FIGURE NO. 4
SEM of typical diode as
received.showing coverage
at step and thickened
metallization
;-T'-.*>'-X""vV'V*"--' -'< '-•l5V"-r~fl
••-.""• .:"'• • ' '-vL ' ' ' \ ;/t
•\ - - :.
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FIGURE NO. 5
Typical diode, Band 5, as
received. Clearly shows
double metallization, •
frills at metal edge,
possible continuity
problem at oxide step.
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FIGURE NO. 6
(190 minutes sputter etch)
Optical micrograph showing
channels 5, 7, 9, 11 (from
left). Seven and nine are
electrically damaged. Note
remaining Ti metal 1n area
of diode; conductor traces
are now marked by raised
area.
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FIGURE NO. 7
(190 minutes sputter etch)
Nearly sama area as Figure
6. SEM view showing
channel 7 and 9 In center.
Oblique view shows groove
around mesa. A small
amount of residual gold
(inner layer) appears at
foot of oxide step.
FIGURE NO. 8
C'il'90 minutes sputter etch)
optical view showing channel
12 (damaged), 14, 16 from
foeft. Residual gold shows
cfe-k in optical, light in
SEM views.
1^
1 "
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FIGURE NO. 9
SEM showing nearly sama
area as Figure @, channel
12 In center. The spot
(arrow) on channel 12 Is
a small area of residual
metal probably due to
shielding by a dust
particle during sputtering.
FIGURE NO. 10
310 minute sputter etch,
channel 12 (left) and
channel 14, optical with
Nomarskl contrast. A
notch has appeared In
the left side of the masa
of channel 12.
I '
i
'1
•1
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FIGURE NO. tl
Sams area as Figure 10,
SEM. Channel 12 1n
center. The notch is
clearly shown; note also
a deeper groove around
the mesa than that visible
after 190 minutes.
FIGURE NO. 12
Shows the notch under
higher magnification.
•\ _..
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FIGURE NO. 13
Optical, channels 11, 9,
7 (from left). Note
damage on channel 9, at
laft edge and upper left
comer of mes*. Nomarskl
contrast.
FIGURE NO. 14
SEM showing channel 9 and
7 in center. Same features
are seen plus grooving
around mesa.
fe- \.
ORIGINAL
OF
FIGURE NO. 15
SEM showing damage at
left edge of mssa on
channel 9 (compare
Figure 14).
FIGURE NO. 16
SEM showing damage at
upper left comer of
mesa, channel 9 (Figure
14).
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FIGURE NO. 17
Photo reprinted from
THgonis, Rsf. 1, as
an example of ESD.
Cosnpare to Figure 16.
(Original, 430QX)
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FIGURE NO. 18
A white-light interfero-
?ram on the as-receivedand 7 chip. In the
thin oxide at left, two
fringe systems can be
seen, from the oxide
surface and one from the
oxide/substrate interface.
FIGURE NO. 19
$EM of typical diode
after 45 seconds KI
ettch. Lighter granular
material is residual gold.
Remaining exposed metal is
TTn; thicker area is Ti/Au/Ti
sandwich.
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FIGURE NO. 20
Relief shadows of a lead
wire, after several stages
of sputter-etching. The
wire was accidentally moved
between stages. Some Ti
remains in the last shadow.
A crack appears, crossing
the shadow. (Optical,
Nomarski contrast.)
FIGURE NO. 21
SEN of crack seen 1n Figure
3 showing V-groove enlarge-
ment in sputtered area.
FIGURE NO. 22
Conical pit on
top after 310 minutes
sputtering.
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Listing of Liens
RADIATIVE COOLER
P/N 51200
FLIGHT
.Failure Reports Number
S8136
Closed
S3106
S8117
S8118
S8124
S8180
S8370
ORIGINAL
<* POOR
Deviation Waivers
W-144
W-147
W-149
W-151
>f
I
li
FLIGHT
Failure Report
No.
RADIATIVE COOLER
P./N 51200
PROTOFLIGHT
Failure Report
No.
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ENGINEER
Failure Report
No.
Open
S8136
Closed
S8106
S8117
S8118
S8124
S8180
S8370
Open Closed
F2670
F2689
F2704
F5186
Open Closed
F0531
F0523
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Prograa lascraecioa 010
REQUEST OSYUTIOa/\«IVS«
w .41 AM ;ss7*oern»») 23 March 1982
y. i&(+
/?
Santa Barbara Research Center
75 Corcirar Drive, Golflta, CA 93117
4. 3ESI CHAT I ON »OB
Flight
t. ura. COOS
11323
. JTS. oasis.
•1M
«. MV/WICU 0.
W144
(""j csiTica.
5. ftASft CIN£ AfPSCTtD
_o
arvsna
7 . SPEC :?' CAT IOMS 4ftCTt8
liyPfPpSJ "*"' M8S
«. Tfrna
». iTTO
«. rtsr.x.j«
11323
.reST >•(.*»
SPIC./OBC. -a.
16192
SOI
RSV. E
|
if a. ccae •cfiKa.i S3V. K38. tea.
1 .
i
Deviation from radiative cooler test plan
Radiative cooler
Radiative cooler
• "^ wOST/IHtlC£
none
51200- £"
id. •^ftrot&r w. A U*N£ t?O>
NRS-5 2400
U.J*
17. LOT O.
M/A
1
 1. 3V9CT <ea.
>o. err
"c|lc i^a*n^r a-r.**
'
9p5°'ao"!S o«'«r'<a"»'«a
2 days
none
13* aascRipr(a&
Ths foUcwing deletions fran the Had Cooler -bs^ h test cooler tests following integration
of ths CFPA wara nsde
1. Band 6 ohidc check per 16192 para. 4.5.
2. Band 6 olackbcdy aceaitanca tests per 16192 para. 4.17. Quartz halogen source
used instead of blacicbody.
3. Verification of GTVKad Cooler thermal conductance per 16191 para 3.4.5 g thru a.
All the above tests will ha conducted follovjing vihraticc, testing of tha Had Cooler
per AHR without change.
1, 2 Erronecus intsrpretaticn of E.O. 41S2A.
3. unnecessary duplication of test data.
STS
13. •"HjduC't
Minor - Syacaa iagiaaas
Malor/Crlelcal - Pragraa
n GOI3APPCQVCO
DO, ST. 1694
Progran lascruccioo 010
mount roa SATS POfPUKS
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1CTIVITY at.
isat »/i'.STB-«4o or ^j ran * ^^ *l**Jl 1
SANTA BARBARA RESEARCH CENTER
75 Coroaar Dr ive , Go le t a . CA 93117
A
. D E S I G N A T I O N FOR 3EVI A T l C B / a a i v g R
*' mghT'i 11323 «. m. aiuis.TM «. KV/vatv^n «o.•/^ 1 &>*T
• SPCC 1 f I CAT 1 ONS »*PECTZD-rtST P«.A*
>. JT3T33
i. HTM
t. rtsr •*.»»
«m. coot
11323
Deviation
Radiative
• t. ««A 9* »«OT i»
Radiative
JPCC./OOC. «0.
16138
froa radiative coolar
Cooler
«.0oaef »»$2tta
Cooler
f i*rccrvo
5OJ
Rev B
S?VSk
iJBg^TUp
DALL4*c.ireo
v90* COS3
*"! ]offVIATI05J [1C oaiVOB
' | YJ aiicaa | jtttuoa | OSITICA.
r^^ p^oc*
LJuCT QIJTS1 QeO
s. oatoiwcs inccrsa
- .waEssa
case plan
5 1200 -S"
Reduce cest effort by one day.
None
iz. ca MS.
(T. U2T <cab
M/A
11.
18.
1
<3v. . «aa. xa.
1
T5T3S«W^S *a. « .iHUTioi
NAS-S 24200
"jYp^^a ;^01' a»««»
O«; • [I"9
1 day
CTC.
or osvi«ritj»«u>ivan
Shorten chormal-vacuiaa chamber/space background siraxlator pra-ceat 60CC bakeoue
from 72 hours co 40 hours. (16138 para 4.2'. 4)
To reduce cost - high vacuum (3 x 10~° Torr) achieved after 40 hour bakaout.
S73 ZNGR
.5 ic 6 5 7
'
Miaor -
Malor/Crlt
D «»CS»OKOW Q
DD.55T-1694
ran
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(SU 00 Ml
i. oaiaiiMton nod
Santa Barbara Research Center
75 Coromar Drive, Goleta, CA 93117 •a-
aaivza
OMTICM,
t. ossiCJiflTiOM roa O E V I A T I O H / P A i v t a
«. vuaa/ivpc
Fl ight 1
t. »». COM
11323
ST8. OUIS.
TM W149
7. SPeClf lCATIOHS AP/ECTED.TgST PIJU»
E^^^
•• STSTfflfl
k. I TO*
rviwae. r~|«j.o.
LJJTICSia. 1 _ lOTED
rn
L_i
COS*
51200
I. tlTlf Of OlVI*HOS/CitVS8
Waiver from radiative cooler circuit diagram.
11. CQng I CUnAT I On I IB* I
Radiative Cooler
Radiative Cooler
>«. «** «0. x> TWI MSI&
SISOO-E"
2O. f CCT 0» COST/PwlC
None
D<
MAS 5-24200
17. LOT "0.
S/A
10. 4T7
1
.
O«««» DcaiTic«a.
m«
. trf&Ct OM CiCktva&V SOCSOULi
None if implemented
None
11.
Use as-is the following circuit discrepancy:
Cooler intermediate stage platinum resistance temp sensor circuit
at connector W3P4 pia 13 to pin 14 shows open, resulting in the
loss of one lead in a redundant tvo-lead sensor hookup. P/N 51394
has a crack in the solder pad where it Joins the trace lead. Will
incorporate EO 4269A (spot bonding) to prevent propagation of crack.
Redundant lead has adequate pad-to-solder connection to insure a
reliable circuit.
Risk of repair or replacement not warranted - redundant lead main-
tains circuit operational.
us. 4-^ 2T^ *^ '.^ "-•-• --*'
EHGa
23. PCQCUCTICM
. syocaa
MsJor/Crleieal - Progran
D
DD..".r,.1694
ORIGINAL PAGS IS
OF POOR QUALITY f.
REQUEST K1Bisu tiL-sro-uo at i«i ma tasmacmssi
4/9/82
I. ORIGINATOR NOB AND AOCSZSS Terry Cafferty
SBRC, 75 Caronar Or., Goleta, CA 93117
ACTIVITY no.
•nOSVIATICO
(_Jtt
FOB
». BS9. COOC «. SYS. 03SIQ. 4. otwmiwa so.
W-151
7. SPEC IF ICATI QMS AFFECTED-TEST PIAM
K>9. COOS
». JYTTBS
b. ITtH
Tg3T
s»tc./ooe. MO.
16188
ft. riTtt OF OSVIAtION/WAIVER
Permission to
9. BASS UMS
I JUST
c. orxep
IT3JJ APfCCTBD
o
8. Oti«WIHSS 4FFECTED
tsnparature ccntassl tests
ID. OXtr'iiCT no. 8 LINK ITEM
Padiativa Cooler
Radiative Cooler
29. CrFCCT OH CC£7/»RIC1£
$1500 if not acurovad
it. MAT HO. aa rv*« o
51200-E
Z. CD K3.
NA
17. LOT M9.
NA
JIT iFfSCT oeiaStivBtT
8 Hours
Qrss
cuv i «r ! <gy a«i vea
«a
OS tNTEGHATul kOtflaVlC
Msne
13. aaxaif i^oit of OSVIATIO.VOAIVOD
Long ^gT^" stability tests ara specified for tha nrimazy CFPA tespsratiire osntrol
system at 90, 95, and 105K. Uia requiransnt is +0.1K: over an 8 tour period at
each setaoint. No tsimarature change is discsrnible in the control diods voltsca
readings" at 95K, and only 0.04K change is observed foe tha 105K setpoint. It is
requested that tha 8-hcur requirsresst bs shorts'^ d to 4 hours. It is also
requested that the outgas control test be shosrtened from 24 hours to
the minimum time necessary to demonstrate outgas system functionality.
i*. NUB FOB OSVI»TIOtV«aTviB
This waiver would provide schedule relief which could. ;ba of value in troubleshooting ;
noise and offset anotalies observed in several channels of 3ards 5 and 7 during :
thermal/vacuum testing of the radiative cooler. . j
'd%Jk£ SYS ENGR
IS. PQOOUCT10H CFt-UCTIVITY IT SSfllJU.
5108-5 SEXKO 003 ONLY
V \
/;7. »I>PBOVAL/OI SAI»P'
v
DD, S?« 1694
-J
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O
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2. GLA 1 MOOEL 4. TIM8 OBSERVED 5. DATE OBSERVED
^Ls&tfT* *J '<x> As~r MO 4?- DA 2,"7 YH ^2
*• vwSNFAU.URe'61 1 ° SPACECRAFT g SUBSYSTEM G ASSEMBLY Q MOOUU! G CAHO
WAS OBSERVED ! D SYSTEM Q UNIT O SUBASSEMStY D M1CAM D PAST
EQUIPMENT IDENTIFICATION: NAM8
7. SU8SY5IU4
S. UNIT
*' Q ASSEMBLY O SUeASSEMDlY
'
a
 O. MODULE Q USCAM [g'auiO
II. OTHER
PART Kuwen :/N tA-suFACruaen
uj5V2^o fito 2_ £££?/£££.
£-& <? <&2L o£>3 j^ /^ /SZl
"" Iwjaitiwa \ ^ <*V'=">(IMS«T G QUALIFICATION G INTEGRATION Q LAUNCH OPERATIONS
OBSERVED ' Q IN-PROCESS IffiACCBTANCE Q SYSTEM Q
11
 WWJNPAUtie 1 ^ AM8ISNT O RADIATION a TB
WAS OBSERVED | G EMORfl Q VURAT1OW _AX1S F
<K> ' • ^T-nUXMAI u/Ul UD^AT •.00
 , , *"»• "».__,..,.,.,_. .. . n "™m
opFAiLuRs £&/i£3 ?H>~&ii3ez £yefc?£ti£ff c^Sf^f^^fff^^j^^ j£^*tT£tso Mf*i* s*&Kyby/-(*
T^ZS e£f~4fte?C*^ J£O d? ^c~/J^0txitr' "£"&Aafl&r C^Je f^f /•(? /^ !TSCvcT>7Tl«&«O* JL o
^Sf&vicj ffQT^cL [^s?y?f^ <? fSfiiA
IS.TESTPHOCCOURS .. fSa '
3/A? £-&/&\ /£?/&& \
ia VERIFICATION ANO ^  „ -FAiLune ANALYSIS No failure — PRT
CFFA diode was steady- state at
stage structure, e& verified by
n *^ec^ .^ '
PARA
 1Jfi^ afl'tJiE&M0(P . ' ORO I ^J^ ttm / ir. cormHUATO
<*^ 0
-3 C, due to stesdv-fltate thermal gradient in eolH
analysis .
18. FAIUO ITS* KAMEA«O FiBT taaoEER- None
21 Q FOIAOVWHQ R6WOB8/SETEST RBJUmED
w RCWORK/RETEST NOT neoumaj flscAusE No failure, normal oparatSicn.
a. REWORK/H5TEST „
ACTION TAKEN None
21. AUTHORIZATION ' ORO 1 CATE
1 i
2S. UST ALL PARTS REPLACED
PARTSUM3I-R ' CCTSYM PAfTT LOT NU»
27. REWORK BY ORO D
OEfl OATS COOi MAKUPACTUnS! '. PBOSAOtS OS!:ECr
;
!
ATE ii RETESTEO BY ' OHQ j DATE
i 1
B i?:Sm5sE»°
24. OARtVl'ORa
23. QAfigTtST
ANALYSIS MUMa
B CONTIWOAT10SHEET USED
30. CAUSE ANO T * n j L I J J
CORRECTIVE ACTIOM lest KHfflHeer" believecl temp. gradletlC «fSnrittIr! So laa.a rhan maganfe^
iowever analysis shova temp, gradient to be real.(Refier to Continuation Shoe*^
B. DOCUMENT IMPLEMENTING
CORHECHVE ACTION
33. FR8 CLOSURE
i\JMfi
. 31. CONTINUATION ' . A Y /
' Q SHEET USED /\-J /
/i/ J
X BASIC CAUSE 1 Q DESIGN Q TEST EQUIPMENT Q MFG. PROCEDURE iQ WIRING ERROR / .C UNXKOWN
OF VERIHEO | C eNVIRONMfNTAL Q ^ST PROCEDURE Q ASSY/FAB ERROR -C ROUGH BANDUNG /
FAILURE i Lj 2IFECTIVE P4RTS C TEST SET-UP D WORKMANSHIP 'D WEAR-OUT
35. FtlLUflE | D PRIMARY C UNKNOWN
TYPE | C INDUCED Q NO FAILURE
j>— »ts«wsiafcs j^4irtei' _s" IORG
L -^^ ^^^3^ \22-l
ft^W'UTYi/ /^/» j°J6
 u/7 -KuyZ.^^ IS7-V/
7 ° -^2 -^S2
f W*^z> -fa
/y^
tf
EWCTCOtiE
33. FAILURE •' C CRITICAL G MINOR
„ . CLASwcAnoN ,^1 G MAJOR ^ G SAFETY , /.
03. SPA^HJ?^^^<EM ENGINEOT/ ,^01% rf 1
«. VuJpsiEfrtsrsljppu f^ ' T/<T/^°*X /
IP.
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HuaHKi AIRCRAFT COMPAHY
ONC COMMUHICATtOMS CltOUP
CL SCOUNOO. CAUPORHIA
SPACE AND COMMUNICATIONS GROUP
FAILURE REPORT
•LABEL PRST CONTINUATION SHEET USSD 'A*. SECOND 'B'. UiU SO ON
S8118
COWTDKlATtO!. SHOT U TBB*
AD JTiCMAL F«
-- CONTINUATION
IDENTIFY SMTHiES BY REFERENCING FR BLOCK NUMSgR IN COLUMN. OATS EACH ENTRY. ' SK£CTtS) USeD D
30 A thermal analysis of the Cold Stage Heater and the. Cold Stage Radiator
was performed. The results are as follows;
1. Haatar and Sensor show the foilowing haating dynamics; (Teap. vs. Time)
.2
(start)
57QQ seconds later - Temperature of Cold Stage waa -^ 20.3 C.
2. Cold Stage Radiator shows the following heating dynamics: (Teap. vs.
Tima zero - Temperature of Cold Staga Radiator was — 156.5 C
87QQ_secQiid3 later - Temperature of Cold Stare Radiator was -4.9 ii
Note; Cold Focal Plane ia Heat-Sink to the Cold Staae Radiator and is essentially
the same temperature aa the -radiator. ,.r - j
311871A JAN 60
•.-<•
••-'3
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2.3.1
2.8.1.
No
2.8.1 Radiaeivo Coolor Door Aasaably
d*t. ™ t.k« '.f th. on this
subsyatom.
2.3.2
Acceptance Data
I
I
1• rj.;
1i:
• ' ; ' . 2.8.2.1
ORIGINAL PAGE IS
OF POOR QUALITY.
2.8.2.1
Corifiguracton Lists
Configuracloa listing for tha Radiative Coolsr Door
is included ia Section 2.7, Radiative Coolar
^
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P/N 51740
FLIGHT
.Failure Reports Number
Open
S8149
Closed
S8143
S8145
S8150
Deviation Waivers
W-150
BlL,
ft'--f-\.
h; .
E:
I.'
S?-
I.
£•
FLIGHT
Failure Report
No.
RADIATIVE COOLER DOOR ASSY.
P/N 51740
PROTOFLIGHT
Fa±lv»re Report
No.
ORIGINAL PAGE IS
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ENGINEER
F.ailure Report
No.
Open
S8149
Closed
S8143
S8145
S8150
Open Closed
F1741
F2694
F2766
F5177
•
Open Closed
F0507
F0512
F0517
F0518
F0523
F0528
F0594
F2753
S8098
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HARDWARE LEVEL
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WAS OOSttWSO ' U SYSTEM
D SUBSYSTEM
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Q MOOULB Q MICAM Q CARD
1. TEST
WAS
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13. ENVinONMENT
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Q VIBRATION
17. CONTINUATION
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WIRING ERROR
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WEAR-OUT
DESIGN
ENVIRONMENTAL
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TEST EQUIPMENT
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TSST SET-UP
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TOP OPTICAL ASSEMBLY
P/N 52532
FLIGHT
OF
Failure Reports Numbers
Open Closed
F1764
S8361
S8A05
Deviations
D-154
D-156
Waivers
W-145
IS
FLIGHT
Failure Report
No.
TOP OPTICAL ASSY.
.P/N 52532
PROTOFLIGHT
Failure Report
No.
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OF POOR QUALITY
ENGINEER
Failure Report
No.
Open Closed
F176A
S8371
S8A05
Open Closed
F0571
F1739
F2635
F2647
F2725
S8085
S8089
S8097 :
Open Closed
F0525
F0529
S8007
^ „".««)
Santa 8arbara Research Center
T •«•»>«». Colgrn CA 93LU-
£• • Flight-3
e. jrro.
TM
4. CSV/IS*"" «••
-0-154 ..
7. SPECIFICATIONS AFFECTED.TEST PL*W
I'-"k •
. «. 8VSTSM
6. ITO«
«. Ttsr
S3>ec./ooc. us.
IT 32015-514
lotivsa
BASS I"** AWCCTCO
• •- r • •
JTICS*.. IcATto JUCT
9. OTHER
HATIOM ITEMSrn*f K'r
1. ORAOINGS AFFECTED
UF>. COOC
PSQ Optional AC07 Test Configuration for AC07 Testing
r; Thematic. Mapper Assembly
" Optical Assembly
r ca. 09 rrvt
52532
Reduces test-effort by.~2-£0^3 days'
RIV. Mm. KO.
NAS5-24200
t». COSCT HO.
T. LOT NO.
N/A
is. orr
' 1
| JMAJOO [CHITIOli
IB. RCCUMIN6
I. t r FtCT CM 1 MTtSaATltO LQS1ST r latlLwAC*. fciC. EXT:
Options
•Accept'fhe'aEfaclsa "HS238-8004-me«o • aa-sof f teien€-Sa8€--»«Bf iguration
;modificatioa description. . .
jRelevant IA04 References: .
1. D-151 Deviation prepared 11 May 1982. nni«
2. HS236-7989 memo dated 11 May 1982.
\
us? 7 t e s T i r, _„ .-
r,o<5 A C C ~ S- -
ie optical AC07 test configuration, Jcliaeata.it.iti the attached memo,
111 facilitate the transition from presently, ^.curing IA04 testing
> AC07 bf-.aJUowing use, of; the IA04 configuration to the^taaximuia '
:tent possible. In' addition, it will permit computer control of TM
:rn-on functions and thermal shutdown enableorent.
REA
WUCTICH
!RNO 3 ONLY
hjr-.'System Engineering
'~"MaTo r^'C'fi't'i'ca I"- ' PYo g r am MTnaA,e r~
RtCOMtDtOSa
team ACTIVITY •
) APPROVED
--1694
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S A N T A B A R B A R A R E S E A R C H C E N T E R
A Subsidiary of Hughes Aircraft Company
I N T E R N A L M E M O R A N D U M
TO: G. S. PIeus CC:Distribution
SUBJECT: AC07 Optional TestConfiguration—*
• Bands 1-3. 7 . Testing
DATE: 820527
REF: HS236-8004
FROM: J. C. Campbell
BLOC: Bll MAIL STA.
EXT: 6131
78
REFERENCE: HS236-79S9 IA04 Configuration Options
INTRODUCTION:
This nemo describes a possible optional test configuration. TM to
BTCE. that can be used for Bands 1-3* 7 testing during the AC07
test phase to support the presently defined AC07 data collection
and also to provide the TM instrument with computer controlled
pouer turn on and thermal shutdown capability. This configura-
tion is based on reference memo HS236-7989 and is presented here
in terns of existing configuration drawings and test procedures
to the extent possible.
1.
TEST CONFIGURATION
Configure TM & BTCE per drawing 35331CO-30O-2/ but with the
following possible exceptions:
.
-
FUNCTION
X-Y ALIGN MONTR
•""VIDEO MONITOR
HDRR
DEMUX
TM MUX TST PTS
REQUIREMENT
NOT USED
LlllN ' f CAKE
DON'T CARE
DON'T CARE
NOT USED
.
DWG ZONE
3-19
E-3
F-10
G-7
G-15
•
CABLE* •
W-109
W2114-2
(see DUG)
(see DUG)
VERIFY DISCONN.
W3002& W50O3
f
11
2. Then refer to phase-I DWO 3533100-300-1. and make the
looting connections or changes: :
5 FUNCTION !
* _«••_•• « •!.• ii i«iMj»ji*_u_i irm-^
31 AOTS VIDEO !
B2 AOTS VIDEO 1
. B3 AOTS VIDEO !
B4 'AOTS VIDEO !
S3 AOTS VIDEO I
B7 AOTS VIDEO I
AOTS DC RESTR !
5 AUTS TLMY 5
! !
5 AOTS VID OUT !
! AOTS IW COUNT !
5 DC RESTORE 1
{ L
REQUIREMENT !
CONNECT . 1
CONNECT J
CONNECT !
CONNECT !
CONNECT 1
CONNECT !
1 CONNECTION !
NOT USED 1
:
CONNECT
DON'T CARE !
CONNECT !
3. Provide the •following functions
DUG ZONE ! CABLE or C2NN# !
E/F-17 J WTC304 33
E/F-17
E/F-17
E/F-17
E/F-17
E/F-17
E/F-13
E/C-13
F-13/17
G-16
E-19
WTC318. 36 .
WTC32Se 37
VTC338. 33 '
VTC-41
WTC-42
W3050 to J4iO
W3050(JiG2, J103.
& J40C)
W303S& U5036
AOTS CONN B9-J3
W-139
according to test procedure
number TP32013-S14:
a) Install the SMACC par Appendix U: connect SMACC
or SAMLOCK Drawer to penetration-plate conhactor
P-10 via adaptor cable « W3071. Ground the
SMACC dc power return to the Collimator Ground Bu3.
b) Implement "Shutter Aside" via Appendix S» Method 3
at Tfl connector P45.
4. Install the BTC and CFPA Temp Sensor .Converter per Appendix
V of TP32015-504.
5. Bring TMT software up using TLMY stream
TM COMMANDS REQUIRED:
Power the following TM functions ON:
TM-COMMANDS (ALL SANDS)
TM:OOi;
_JM- OQ4i
PS1 ON
Thei^ ha-i- Cnabled
TM:009; SHE 1 ON / 2 OFF
TM:005; MUX ON (PSD
TM:007; TLMY Scaling ON
The choice of this configuration is optional and is to be used at
the Test Director's discretion. If its use fails to support the
test adequately then the configuration shall be per phase - I DWG
3533100-300-1 as originally spacified bM TP32015-514.
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1. Test equipment problem with collecting Band 1 video dstta.
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TELESCOPE ASSEMBLY
P/N 51337
FLIGHT
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Failure Reports Number
Open Closed
F0530
F0552
F0591
F17A2
S8084
Deviations Waivers
D-138 W-129
W-136
W-137
FLIGHT
Failure Report
No.
TELESCOPE ASSEMBLY
P/N 51337
PROTOFL1GHT
Failure Report
No.
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ENGINEER
Failure Report
No.
Open Closed
F0530
F0552
F0591
F1742
S8084
Open
.
C. .osed
P1765
S8006
. •
Open Closed
F0513
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REQUEST FOR DEVliTIOM/WtlVER
tsu iiL-sn-ut a* i«i ro» tianucnoHS) 1-20-82
ACTIVITY «o.
I. ODIGINATOR NU<t AND
Santa Barbara Research Center
75 Coromar Dr. Goleta, Ca. 93117
1 1 Ml VI
«. DESIGNATION FOB O E V I A T I O N ' W A I V E R
F-l
t. u»«. CODE
11323
«. ITS. OZSIG.
TM
4. K«/W»IB M.
D-138
. SPECIFICATIONS AFFECTED.TEST
b. 6Alt LINt AfftCTtO
L.JTIOMAL cATtD JUCT
«. OTH{* SYSTEMS/ COMF1 OU-
•ATIOM ITIMI */FtCTU
n
8. 0«Ag!MCS AFFECTE0
tat. coot I sftc./ooc. NO. KFR. COOt BgV. ( MOO. KO.
». SV3TSM
». I TIM 11323 51337
>. TITVI or otviATiON/«Aivtii
Documentation Deficiency of Telescope Thermistors
OTCauTRltCT HO. » UINt
NAS5-24200
II. CON'IQUHATIOM ITC
Thematic Mapper Assy II
0£f(CT CLASH f ICATlOa
Thermistor Block Assy 52958-C
10. (FFJCT 0* C05T/P«ICt
No E f f e c t
. CFFCCT CM OR I VfiflT &CKCCI&4
8 weeks if not approved.
. fffKT JM tHTZ.wi*ttO LOiUrlC SwrPvJTT. INTER'ACt. CTC.
No E f f ec t -
13. OCSCRIPTIOH OF OCVI ATlOM/WftlVCfl
The Assembly History Record (AHR) for the installation of three
Thermistor Block Assemblies (P/N 52958) into the Telescope
Assembly cannot be located.
14. NCCJ3 FO* OCVI ArtON/0«IV£Jt
Sufficient documentation is available to insure flight quality of
assembled thermistors (M3J 117487). In addition, Revision "C"
status of P/N 52958 was confirmed on each of three assemblies by
resistance measurements and visual inspection.
REA ENGR PE
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71
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n
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Major/Critical - Program Har.eger
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I. ORIGINATOR >UM WO -OOAS51
SAKtA BARBARA RESEARCH CENTER
75 COROMAR DR. Goleta, CA 93117
OXVIATIO
« . 3ESICN4TION f O B O E V I A T I O / w » t v e f t
Fl
.. >0B. C001
11323
sva. cisi5.
TM W-129 JTIOMI LaJotfta LJ uer
«-.OTHSS
urian ITEM
7 . S P g e i F ' C A T I O M S APgECTEO- TEST Pl.AM 0. aataiNGS £0
»«. cast 9IC./OCC. KO. =iv. ness, no.
I. ITOI 11323 51337
i. IST n.» I
TELESCOPE HOUSING BLACK PAINT FLAWING NAS5-24200
TH2MATIC MAPPER ASST CHITie*
TELESCOPE ASST 51337-D -1- '
3 waaks if disapproved
As a result of eitansive handling and rework of talaacope Housing,
saveral areas oa cha aluminum and Invar flanges have experienced
I/lack paint flaking Cor chipping) . All loosa paine on invar parts
and all exposed paine oa aJ uainua flauga uas bean removsd per MS.CO
29A336S. Poor adhasiac of thct black optical paine to chesc
alutaiauai an<i Invar parts in t-ha Teleaconc Sousing has resulted in
general dalaaiaatiou of the paint during tape casting.
Repainting exposed surfaces is impractical and not recommended as
considerable disassembly would be required to avoid possible
contamination of optical surfaces. Surfaca of aluminum flange
can be left without finish since the telescope's grapM.ee epoxy
structure already requires a lov humidiey environment, fry design
less tl-an SOS relative humidity. He operations will occur which /S.j
would causa direct exposure tc moisture. lavar""^  ,. I f /«/^  ' /
surfaces lett uiifainted will cause neither J2 "/' ££'&f&4' /_2jL>l£ir**ut>*"f
opticarl nor corrosion
•Tst ' '
"•
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 Minor - 5yacaa 3 .
Major/Critical - Pro'gran Manager
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Telescope/ Ma i n f r a Be.
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Cocqued . f c i " ; . j i r-
. <• -t -
KEK - 81 pts . :.1 ' . ' ' . "
< S X : » 6Y •» 0:00011 Inc
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ICFUV
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TM /./.HI (K1588) pg.
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As »c«:'» abov« ch« :'M1 prcvitcccti SVTS Svst.cn i«i t Co caancc acets the "'
TM sp'ijclricacior. o: SWR. ^  0.35 at 11,750 cycles/radian «ith aargin.
It has Soon :iocoJ :h.\c uuc analytical ::ethoda are not exact.
Kovovor. there w;is
 :;oi«ii oorro lac Ion be twi.-cii predicted values and
actual nftasurcd' ?KM SVR (September 1931) pcrt'ormancG. As an aside
thoro0io ::o <iucsti.>r. o: uhc .iJcquacy •>'• KMl cross scan (X axis)
SUR po r fot=.-.nce. Since there is no :ipp rectnble eleccrical filcer-
tns conpor.cns. in this direction, che system cross scan SWR should
be > 0.50.
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